
AD-750 583

THE CONTINGENCY MODEL: SOME IMPLICATIONS
OF ITS STATISTICAL AND METHODOLOGICAL
PROPERTIES

Samuel C. Shiflett

Army Medical Research Laboratory
Fort Knox, Kentucky

i7 August 1972

DISTRIBUTED BY:

National Technical Information Service
IU. S. DEPARTMENT OF COMMERCE
5285 Port Royal Road, Springfield Va. 22151



AA
US ARMY

MM wAL RESEARCH LABORATORY
S.VaT KNOX, KENTUCKY 40121

REPORT NO. 996

THE CONTINGENCY MODEL: SOME IMPLICATIONS OF ITS STATISTICAL
AND WETHODOLOGICAL PROPERTIES

(Interim Report)
.~by

CPT Sawia C. Shiflett, wSC (PhoD.)

17 August D7 D'L •GC u

F Orr

_ill



oil

-.t•- 4Y q I

•-----.• " .

WAMro this repart Wwe no longer needad.
Do not r•etrn it to the originator.

The athoor wlshss to thank uam H. Davis Fred E. Fiedler, and George
*1 a0 for their cor ants on an earlier version of this report. Grat-
itude is also expressed to Martin Chemers, RoI#ort Hardy, Jerry Hunt,
and George Skmiypek who so kindly provided their data for reanalysis.
This report would have been impossible without their gonerosity.

fl* .......

TNITIh•..../AVA ,L.....fl m

lIt AVAIL ud/or

r

flC- N.



UNCLASSIFIED
secutuit Classification ,i,__,___-_______ _-"

DOCUMENT CONTROL DATA. R-I, 1,
(Sevunti classi•.ication o. litle, boo of abs,.act and Indeu•lj annotation M..t h. . -ter" when de ovweral l.peet It classIfiedj

ORIGINATING ACTIVITY (Cooperate outN) ýao. REPORT SECURITY CLAS64FICATION

US Army Medical Research Laboratory UNCLASSIFIED

Fort Knox, Kentucky 40121 G.ROU

REPORT TITLE

"THE CONTINGENCY MODEL: SOME IMPLICATIONS OF ITS •2ATISTICAL AND METHODOLOGICAL
PROPERTIES

4. OESCRIPTIVE NOTES (rypo of bepet and inclueale date&)

Interim Report
S. AU THORIG) (PInt 8110, old.l Initial, last name)

CPT Samuel C. Shiflett, MSC (Ph.D.)

0. REPORT OATES .7 P. NO. or Raps

17 August 1972 77_ _-_')_4P 34
S& CONTRACT OR GRANT NO. be, qlGINATOP'$ REPORT NUWI8ER•S)

b. PROJECT NO. 3A061102B71R 996
,.Task No. 03 PC OTHER REPORT NO(St (Any *hw,, nm"bt Mat eay be •Sigeed

, Work Unit No. 128 LI'S Mp t)

t0. OISTRIBUTION STATEMENT

Approved for public release; cistributio,. fnlimited.

M ISI SUPPEIMENTARY NOTES I1. SPONSORING MILITARY ACTIVITYI US Army Medical Research and Development
SCommand, Washington, D. C. 20314

13. AGSTRAC T

The statistical and methodological adequacy of several aspects of Fiedler's (1967)

contingency model of leaderchip effettiveness is considered. It is suggested that
the use rf rank order correlations, instead of product moment correlations, produces
distortions related to sample size. LPC (least preferred coworker) is shown to b a
reasonable predictor of group perforriance. But the model implies that LPC is unre-
lated to group performance under some conditions of situational favorableness. Prob-
lems with a multidimensional interpretation of LPC and a unidimensional interpreta-
tion of situational favorableness are discussed. Problems of research strategies
used to test and validate the model are considered in terms of sample size, inclusion
of non-significant results, the difficulty involved in adequately testing higher
order interactions, and the inability to make. between-octant comparisons. It was
concluded that the model is capable of directing meaningful research as long as
traditional research procedures designed to safeguard internal and external validity
are carefully exercised.

VID op0G R1EPLAC(Z DO P 14,7. , JAM e4. WHICN It

.I NovS4 o86OLTE POR ARMVY U.E. UNCLASSIFIED.I.. !,ctlrity CI...lfciuoo



UNCLASSIFIED
-Sculity Clessification

14 K LINK A K - LINK 0 LINK CKEY WORqOSI' ";

MOL. WY ROLE WT ROLE WT

Leadership Effecti veness

Contingency Model

Least Preferred Cu.orker Scale

Group Performance

I
i

CU.S.Go% nmont Printinig Office: 1972 - 759.1816/305Q R~g n 5.11 UNCLASSirIED
Security C10261fication



.2n

AD

REPORT NO. 996

THE CONTINGENCY MODEL: SOME IWJLICATIONS OF ITS STATISTICAL
AND METIiODOLOGICAL PR2PERTIES

(Interim Report)

by

CPT Samuel C. Shiflett, MSC (Ph.D.)*

US ARMY MEDICAL RESEARCH LABORATORY
Fort Knox, Kentucky 40121

17 August 1972

Military Performance:
Physical Decrement and Enhancement

Work Unit No. 128
Psychiatry
Task No. 03

Research in Bi jmedi cal Sciences
DA Project No. 3AO61102B71R

*Present addres3:

US Ar..y Motivation and Training Laboratory,
Room 23-, Commonwealth Building, 1300 Wilson Boulevard,

Arlington, Virginia 22209

Approved for public release; distribution unlimited.



* JUSAMRL REPORT NO. 996
DA PROJECT NO. 3AO61102B71R

ABSTRACT

THE CONTINGENCY MODEL: SOME IMPLICATIONS OF ITS STATISTICAL
AND METHODOLOGICAL PROPERTIES

OBJECTIVE

To consider the statistical and rpethodological adequacy of several
aspects of the contingency model of leadership effectiveness.

j• SUMMARY

It was suggested that the use of rank order correlations, instead
of product mament correlations, produces distortions related to sample
size. Least preferrea coworker (LPC) scores were .€,5own to be a reason-
able predictor of group performance, but the model implies that LPC is
tinrelated to group performance under some conditions of situational
favorabieness. Problems with a multidimensional interpretation of LPC
and a unidimensional interpretation of situational favorableness were
discussed. Preblems of research strategies used to test and validate
the model were considered in terms of sample size, inclusion of non-
significant results, the difficulty involved in adequately testing high-
er order interactions, and the inability to make between-octant compar-
isons.

CONCLUSION

In spite of various methodological and statistic:al problems, the
model is capable of directing meaingful research, as long as tradition-
al research procedures designed to safeguard internal and external valid-
ity a-, carefully and adequately exercised.
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THE CONTINGENCY MODEL: SOME IMPLICATIONS OF ITS STATISTICAL

AND METHODOLOGICAL PROPERTIES

INTRODUCTION

The "contingency model of leadership effectiveness," proposed by
Fiedler (1 ,2), has recently generated a substantial amount of interest,
particularly of an evaluative nature. The first comments on the short-
comings and problems of the model were those presented by Fiedler him-
self (2). Soon thereafter, O'Brien (3) expanded upon the methodological
problems involved in the analysis and definition of "situational favor-
ableness." In 1970, Graen, Alvares, Orris, and Martella (4) published an
extensive evaluation of the antecedent and evidential results which were
used to develop and test the model; they concluded that non-significant
results had cast "grave doubt on the plausibility of the contingency mod-
el of leadership effectiveness" (p. 295). An article by Mitchell, Biglan,
Oncken, and Fiedler (5) presented a broad review of the model, again com-
menting on some methodological problems and concluded that "the total
pattern of correlations are significantly in support of the predictions
of the model" (p. 260). Subsequently, Fiedler (6) provided a more de-
tailed review of research related to the model. He basically claimed
strong support for the general hypothesis that the correlation between
leadership style and group performance is moderated by the situational
favorableness dimension, even though the dimension is operacionalizcd
in a wide variety of ways. Fiedler also concluded that the model, as
originally defined by eight cells, is valid for prediction of leadership
performance under field conditions. In his review, Fiedler (6) proposed
several situational distinctions which he did not directly tie to the
concept of situational favorableness. Specifically, he made distinctions
between field and laboratory settings, interacting and coacting groups,
and learning versus task performance.

A major concern of all of these reviews has been to determine wheth-
er the model can serve as a valid and useful basis for generating new
hypotheses and good research. Except for the discussion of Fiedler's
use of non-significant results by Graen et al (4), very little has been
said about the implications of the statistical methodolog of the model.
The purpose of this report is to approach the model by discussing sev-
eral explicit characteristics of the model which have not been adequate-
ly treated previously. In particular, some theoretical implicdtions
which result from the statistical treatment of the supporting data, even
though the implications mý¶y not have been intended by Fiedler, will be
discussed. It is hoped that this approarh will lead to a psychologically
reasonable, as well as a statistically sound, uti1iation of the model in
guiding future researoh.

RANK ORDER VS. PRODUCT MOMENT CORRELATIONS

Fiedler has traditionally used the Spearman rank order correlation
(P) in his model rather than the more conwon Pearson product moment



correlation coefficient (r). His interpretation of the obtained coeffic-
ients cicsely follows traditional interpretations of r and he acts on the
assumption that p is a valid estimate of tha true population correlation
(M). The validity of his assumption is questionable on several grounds.
Although p is usually assumed to be a reasonably good estimate of r, and
therefore, of P, this relation assumes relatively large samples and no
tied ranks. Sample sizes used in calculating p's reported by Fiedler
range from 6 to 22, with a substantial majority of the N's equal to 6,
7, or 8. Hays (7) notes that the distribution of p has a "curious jagged
or serrated appearance due to particular constraints on the possible val-
ues of Z D2 for a given N" (p. 646). This is particularly true when N isi i
small. Thus, a single reversal in a rank with a sample size of only 6
can cause a substantial shift in the size of the correlation. This ef-
fect has been demonstrated by Graen, Orris, and Alvares (8) in their ex-
ercise using successively smaller samples in testing the model. Never-.
theless, the exact distribution of p is known when no tied ranks exist
and significance levels can be determined. Under these circumstances,
the best use of p would probably be to test the null hypothesis (Ho:
p = 0), rather than to use it as an estimate of variance accounted for,
or as an indicator of, the strength of a relationship. Unfortunately,
most of the p's reported by Fiedler are not statistically significant
and so his use of the correlations has been virtually opposite to that
suggested here. He has certainly not presented evidence adequate enough
to reject Ho on the basis of the correlations alone. However, Fiedler
(6) has demonstrated that the pattern of correlations within the variou:.s
cells of the model is in the direction of support for the model.

The method of selecting leaders in several experiments dealing with
the model requires some comment. Least preferred coworker (LPC) scores
are typically obtained :r some sort of pre-testing session and leaders
are subsequently assigned to experimental conditions as a function of
these scores, with subjects scoring at the extremes of the LPC range
being designated as leaders. This procedure prevents the sampled leader
LPC scores from approachinC anything like a normal distribution. While
this effect may be appropriately reflected by r, it will be obscured
when using p since the large gap between high and low LPC scores will be
mathematically treated the same as the relatively small intervals between
the scores at either extr'eme. It is not clear whether potential bias ex-
ists as a result of this procedure, but it seems reasonable that a bi-
serii1 correlation would be more appropriate, or iven better perhaps,
the analysis of variance in which leader LPC is tr•eated ?,s a dichotomous
factor.

While the discussion above is, in general, critical of Fiedler's
use of the rank order correlation, the criticisms are based primarily on
theoretical grounds upon which statisticians are not in particularly close
dgreemeit. A more direct approach would be to simply make an empirical
comparison between the two indi cs, based on data from several different
studies purporting to test the to-del. This wac done with the expectation
that p would tend to slightly .inderestimate r. Guilfnrd (9) suggests
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that the difference will be less than .02 when r is around .50. Raw
data from several published studies wete obtained and both p and r were
calculated.*

Shiflett and Nealey (10) experimentally manipulated situational
favorableness within laboratory situations defined by octants 3 and 4.

-- Groups were assembled on the basis of LPC and intelligence scores. Cor-
relations derived from this study are presented in Table 1. As one can
see, the rank order correlations overestimated the product moment cor-
relations in three of the four cases. In one case, p reached statisti-
cal sign'ificance although the corresponding r and the originally reported
analysis of variance did not reach significance. In the fourth case,
p inderestimat:-d r by a substantial margin. In no case was there close
correspondence between p and r.

TABLE I

Correlations Between Leader LPC and Group Performance on
an Unstructured Task [Shiflett and Nealey (10)]

High Ability Groups Low Ability Groups
Strong Leader Pc.-ier (N=8) (N=8)
(Octant 3)

r .644 -.491
p .405 .714*

Weak Leader Power
(Octant 4)

r -. 160 .341
P- .321 .458

p <.05

*Only studies wlh appearedto at least partially support the model
were considered for reanalysis since results from non-supportive stud-
ies would h1ve produiced equivocal results within the context of the
present appr,)ach. Thus, the Graen et al (8,29) studies were not con-
sidered for additional analysis in this study. In addition, these
studies have been criticized by Fiedler (6,30) on methodological
grounds, as was the Shiflett and Nealey (N) study, which is in-
cluded in the present set of reanalyzed studies.
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Hunt (11) reported a field study, conducted in tnree different orga-
nizations, in which he looked at the effectiveness of managers and fore-
men in a variety! of situations. Correlations from his study are present-
ed in Table 2. As can be seen, eight of the 11 p'S overestImated the
corresponding r while the remaining three underestimated r. In the lat-
ter case, one of the Pearson r's reached statistical significance thus
providing even stronger support for Hunt's conclusion that the contin-
gency model was supported.

TABLE 2

Correlations Between Leader LPC and Group Performance
in Three Crganizations [Hunt (11)]

Good Group Atmosphere Poor Group Atmosphere

Octants l and 5 N p r N p r

Research Chemists 7 -. 64 -. 40
Shop CraftsmEn 6 -. 48 -. 23 5 .80 .92*
Meat Departments 10 -. 51 -AO 11 .21 .36
Grocery Departments 13 -. 06 -. 10 11 .49 .44

Octants 3 and 7

Research Chemists 6 .60 .43 5 .30 .24
General Foremen 5 -. 80 -. 74 5 -. 30 -. 12

p < .05

Ha.rdy (12) tested half of the contingency model (octants 1 through
4) using classroom groups with good leaeer-member relations. Data from
his study are presented in Table 3. In eve7. case, p underestimates r,
in contrast to most of the data reported above which suggest that the
opposite relationship is true. In the present case, however, the Ns are
relatively large, with 28 observations per coefficient. In the Hunt (11)
study, two of the three cases where p underestimates r again involved rel-
atively large Ns [11 and 13], while the overestimating p'S involved much
smaller Ns [5, 6, and 7]. The correlations f,-om Shiflett and Nealey (10)
were also based on rather small Ns [8]. Together, these data suggest
that o tends to overestimate r when N is very small, but underestimates
r when N is relatively large. These results indicate firther that, while
the estimated strength of the relationships may be dist'rted somewhat as
a function of the sample size and the statistic used, the overall pattern
of results remains essentially urchanged.
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TABLE 3

Correlations Between Leader LPC and Groug Performance
in Classroom Groups [Hardy (12)]

Octant I Octant 2 Octant 3 Octant 4
High Power Low Power High Power Low Power

Structured Task Structured Task Unstructured Task Unstructured Task

p -. 387* .209 -o?ll .500**
r -. 455* .281 -. 281O .523**
N 28 28 2,• 28

p < .05

p < .0l

THE 70WER OF LPC

Statistical significance, by itself, does not really tell much about
how "important" a relationship is "psychologically." That is, with a
large enough sample and a powerful enough statistical technique, even the
most trivial relationship can be shown to be statistically significant.
As a result, there is now an increasing frequency of attempts to charac-
terize psychological importance with various measures of the oiiount of
variance actually accounted for. The "coefficient of determination" (r 2 ),
repres-nts the appropriate statistic for use in looking at the power of
LPC within the model. It has already been pointed out that the p's used
by Fiedler may or may not be very good estimates of r. Nevertheless, the
median p's reported by Fiedler (2) will be treated as r's and p2 will be
estimated accordingly. This liberty is taken since the use of median
correlations within tite model probably tends to minimize any bias and so
is a more accurate reflection of the median r than is any individual p
likely to be an accurate estimate of the corresponding r. Furthermore,
this approach Is in keeping with Fiedler's traditional interpretation of
the p's within the model, which basically assumes that p is an accurate
estimate of r. The values of p2 are presented in Table 4. As can be
seen, only in octants 1, 2, and 4 is more than 20% of the variance in
group performance accounted for by leader LPC. All three of these cor-
relations are in the favorable half of the model, where group atmosphere
is relatively good. In the less favorable half of the model, where group
atmosphere is relatively poor, the relationship is not nearly so clear.
One cell shows no relationship, one is undetermined, and two cells show
18% of the variance accounted for. By averaging the p2 for each half of
the model, it becoimes apparent that LPC is about twice as effective a
predictor when group atmosphere is good than when it is poor. To the ex-
tent that these are valid estimates of true variance, then for favorable
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situations LPC is as respectable a predictor as most other variables
which have been studied in small groups [see, for example, Mann (13)].
It is still necessary to remember that most of the correlations used
to derive these values were statistically non-significant and based on
rather small Ns.

TABLE 4

Median Correlations Between Leader LPC and Group
Performance [Fiedler (2)]

Octant Median p N p2 Xp2

1 -. 52 8 .27
Favorable 2 -. 58 3 .34
F3 -. 33 12 .11 .24*

4 .47 10 .22 (.20)**

5 .42 6 .18
Unfavorable 6 - 0 -

7 .05 12 .00 .12*
8 -. 43 12 .18 (.ll)**

Unwei gh ted

Weighted

THE MEANING OF LPC

What Fiedler refers to as "leadership style" has traditionally been
measured by assessing the leader's evaluation of his LPC on a series of
bipolar semantic differential scales. Each of the scales is summed to
yield a single LPC score. The interpretation of this score has evolved
and changed as Fiedler's research program has progressed over the years.
In general, leaders who give low esteem to their LPC, referred to as low
LPC leaders, are described by Fiedier as primarily oriented toward, or
motivated by, task-relate-, concerns. On the other hand, high LPC lead-
ers, those who give high eF taem to their LPC, are believed to be pri-
marily interested in, ar.n .,:0ivated by, interpersonal relations. Jacobs
(14) has recently suggeste,! Oh high LPC leaders be described as 'social
specialists" and low LPC leaders as "task specialists."

Regardless of the precise termincogy used, or which interpretation
of the score is advanced, one implicacion of these definitions has re-
mained constant: a single score has been used to assess in which of
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these two directions a leader leans. This .*rocedure implies that motives
or behaviors characterized as "interpersonally oriented" and "task ori-
ented" are opposite poles of a single dimension. This unidimensional
conceptualization of leadership style is in direct contrast to the gen-
eral proposition that there are at least two dimensions of leadership
behavior, as suggested by the Ohio State studies (15), and the Michigan
studies (16). This unidimensional concept also implies that if an indi-
vidual is highly oriented toward the task, he must necessarily be com-
pletely unconcerned with or oriented away from social concerns, and vice
versa. This interpretation is a necessary property of a unidimensional
continuum. The status of "middle LPC" individuals in this state of af-
fairs is unclear. Are they high, moderate, or low on both task and so-
cial concerns? Or, is the score meaningless for persons who don't give
extreme ratings to their LPC? The more traditional approaches imply that
the task orientation and social orientation dimensions are orthogonal, or
at least, oblique. Thus, one's standing with respect to one dimension
does not completely determine his standing on the other and he may be a
leader who excels at both task and social concerns.

A unidimensional approach to leadership clearly renders impossible
such approaches as suggested by Yukl (17) and by Graen, Dansereau, and
Minami (18), wherein the interaction between consideration and struc-
turing behaviors by the same leader are considered with respect to group
performance. In support of a non-unidimensional interpretation of LPC,
Yukl (lv), Shiflett (20), and Fox, Hill, and Guertin (21) have presented
evidence that the LPC scales may be measuring at least two distinguishable

.4. evaluative dimensions corresponding to task-related and socially-related
characteristics. Current work by Fiedler and his associates (22) is ad,-
dressed to the task of clarifying the meaning of LPC. Recent data sug-
gest that LPC may be an index of goal hierarchies which change as a
function of stress or situational favorableness. This research approdch
appears promising but its effectiveness and theoretical and statistical
appropriateness will be partly contingent on the recognition that as
long as LPC is expressed as a unidimensional score, its theoretical in-
terpretatiun must also be unidimensional.

CORRELATION VS. ANALYSIS OF VARIANCE

One of the most telling criticisms of Fiedler's work is directed at
his frequent use of statistically non-significant results [e.g., Graen
et al (4)]. Basically, their criticism is well-founded since failure to
abide by established criteria of statistical significance is to eschew
one of the basic precautions against the inappropriate and inadvertent
interpretation of effects due only to random variation. Nevertheless,
it is suggested here that this criticism is too severe and that if
Fiedler had utilized a more powerful statistical technique, such as the
analysis of variance, many uf his numerous research efforts might have
yielded more significant findings than his reliance on rank order cor-
relations has permitted.
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Ironically, the model, as originally presented (1), is in the form
of a factorial analysis of variance design with two levels each of lead-
er position power, group atmosphere, task structure, and leader LPC.
However, a major statistical problem presented itself in the process of
compiling the many studies into a single theory. Group products from
the various studies were usually not comparable and thus not directly
amenable to the analysis of variance, hence Fiedler's extensive use of
within-cell correlations, thereby using to his advantage the very nun-
dimensional characteristic of coýrrelations which will be described be-
low as a major problem. The U-shaped curve, in a sense, reflects a four-
way interaction among the variables. Fiedler was apparently willing to
accept his intuition that the repeatedly appearing patterns of non-
significant correlations did, in fact, reflect a real phenomenon and
consequently was willing to ignore traditional standards of statistical
reliability. He has consistently developed his theory of a higher order
interaction between four variables by utilizing a series of usually in-
dependent tests of simple main effects without ever having recourse to
testing the interaction, which is the crux of his whole model. It is
certainly the hard way to prove a point.

A simple example of the additional power provided by the analysis of
variance is demonstrated in a study reported by Shiflett and Nealey (10).
The analysis of variance resulted in a significant interiction on group
performance between LPC and leader position power for high ability groups.
Neither of the two independent correlations between leader LPC and group
performance, corresponding to the two simple main effects within that sig-
nificant interaction, reached statistical significance (see Table 1). The
analysis of variance clearly increased the power available to test the
model. Annther example is provided by Hardy's (12) data. Two analyses
of variance, testing the model in octants 1 through 4, resulted in three
of the four octants being supported by the data. Yet, independent corre-
lations, presented earlier in Table 3, provide statistically significant
support in only two of the octants, again demonstrating the increased
power of the analysis of variance.

A study by Chemers and Skrzypek (23) provides an excellent example
of the handicaps involved in using correlations instead of the analysis
of variance. Their study has several valuable qualities: it tests the
model in all eight cells; the methodology appears to have been carefully
and adequately handled, and fairly closely reflects Fiedler's own defi-
nitions of the independent variables [see (60]; the power manipulation
includes a basis of legitimacy which is not usually available in labora-
tory studies, due to the nature of the subject population (military acad-
emry cadets); and the study clearly replicates the contingency model curve
reported by Fiedler (2), using the Spearman o as the test statistic. Yet,
not one of the reported correlations reached statistical significance. In
order to permit some form of comparability between the structured and un-
structured tasks in the present reanalysis, performance scores were trans-
formed into T scores with X = 50, and S.D. = 10. This procedure does not
permit a test of the main effect of tasks within an analysis of variance
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design but does permit all other comparisons. These scores were then
submitted to a 2 x 2 x 2 x 2 factorial analysis of variance with repeat-
ed measures on the task factor. A summary of this analysis is presented
in Table 5. As can be seen, group atmosphere had a very strong effect
on performance (F - 20.346, p < .001). Mean performance in groups with
good leader-member relations was 55.15; while in groups with poor leader-
member relations mean performance was 44.85. This one effect accounted
for 24% of the variance in performance scores. In addition, the 3-way
interaction of LPC, group atmosphere, and task was significant (F = 6.187,

< .025) and indicates that low LPC leaders did substantially bitter than
high LPC leaders on a structured task when group atmosphere was good and
on an unstructured task when group atmosphere was poor. This interaction
will be discussed again in the next section, but it is worthy of note that
the set of eight statistically non-significant correlations, reported by
Chemers and Skrzypek, actually are reflecting statistically significant
effects accounting for about 28% of the performance variability.

TABLE 5

Summary of Analysis of Variance of Transformed
Performance Scores From Small Groups of

Cadets [Chemers and Skrzypek (23)]

Source df MS F

Between Subjects

LPC (L) 1 182.96 2.192
Power (P) 1 16.55 < 1
Group Atmosphere (G) 1 1,697.96 20.346*
Lx P 1 .21 <1
L x G 1 42.20 < 1
P xG 1 5.45 < 1
L x P x G 1 92.57 1.109
Error (Ss within groups) 24 83.45

Within Subjects

Task (T) 1 0.00 0.0
L x T 1 79.54 1.269
P xT 1 2.38 <1
G X T 1 88.29 1.408
L x P xT 1 10.75 < 1
L x G x T 1 387.84 6.187**
P x G x T 1 26.54 < 1
L x P x G x T 1 60.00 < 1
Error (T x Ss within) 24 62.69

*p < .001; W2= 24
**p < .025; w .04
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The problem of statistical significance in hypothesis testing brings
up an interesting problem regarding research strategies involved in test-
ing of the model. Tversky and Kahneman (24) have noted that, in general,
a replication sample should be larger than the original sample in order
to assure that the replicadion be statistically significant when using
bn independent test of significance. They also note that as a replica-
tion sample shrinks in size relative to the original sample, the proba-
bility of obtaining a comparable significant result drops alarmingly
fast. They present the example of a case where the original sample con-
tains 20 observations, and the replication sample contains only 10 obser-
vations. The probability of replication of a significant finding in the
original sample under these conditions is less than 0.50. The extremely
high frequency of non-significant correlations used to establish the con-
tingency model [see Fiedler (2), pp. 134-141) argues very strongly that
replication and validation samples sizes must be substantially increased.
In spite of this fact, validation studies have usually involved similarly
and frequently distressingly small samples. A case in point is the study
by Chemers and Skrzypek (23) in which the contingency model is clearly
supported in all eight cells, yet not a single correlation is statistical-
ly significant, using samples of eight. Under these circumstances, fail-
ure to replicate findings at acceptable levels of significance should not
even be surprising--and does not necessarily indicate the absence of an
effect--since there is alw3ys the possibility of making a Type II error
(failure to reject the null hypothesis).

The blanket indictment of Fiedler's use of non-significant results
which has been handed down by Graen et at (4) is probably too severe.
Nevertheless, the lack of statistical significance is a definite problem
in Fiedler's research program and efforts are clearly needed to establish
and abide by definitive statistical procedures. The present data rea-
nalyses clearly support the recommendation by Graen et al (4) that the
analysis of variance would represent a substantial improvement in statis-
tical technique. Recent tests of a post hoc nature reported by Fiedler
(6), which show that the patterns of correlations are significantly dif-
ferent from chance- expectations, are probably a reflection of this other-
wise untested, but clearly implied, higher order interaction within the
model. However, post hoc tests of this type are .ubject to criticism,
as pointed out by Graen et aZ (4). The acceptance of non-significant
results may be permissible for the organization of extant results or for
developing a theoretical model, but firm criteria of statistical relia-
bility cannot be ignored when attempting to validate or modify that the-
ory or hypothesis. Without these criteria, there is no acceptable or
predetermined criterion for either accepting or rejecting the null hy-
pothesis. It is for this reason that an adequate withod nust be found
to test the model's implied higher order interaction. The analysis of
variance seems imminently qualified.

BETWEEN-CELL COMPARISONS

An implication that has been derived from the model, and done so
rather explicitly by Fiedler (25), is that mean performance is fairly
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stable across the dimension of favorableness. However, this implication
is unwarrantedbased on a strict interpretation of the correlation coef-
ficients as used within the model. A correlation coefficient, by mathe-
matical definition, does not reflect any unit of measure. Thus, the mod-
el is silent regarding comparisons of relative performance across cells,
or for that matter, between any one point of the favorableness dimension
and any other point. Substantial differences in mean performance could
exist between any two points along the dimension which would be completely
unreflected in the corresponding correlations, as long as the relation-
ship between leader LPC and group performance did not change. In fact,
data reported by Fiedler [(2), p. 259] show a steady decline in perform-
ance from favorable to unfavorable situations for an unstructured task
and rather errrttc variation for two structured tasks. Yet, Fiedler (25)
has suggested "situational engineering" as an alternative to leadership
training. In other words, change the situation (shift a group up or
down on the favorableness dimension) to fit the leadership style. But,
if mean productivity is not constant across situations, one might find
that a leader who has th-"eirong" leadership style in one cuation may
become even less effective when his group is changed to a second situa-
tion where, according to the model, his leadership style is "right."
The use of performance means, within an analysis of variance design,
would help substantially to eliminate possible confusions of this type,
as well as provide additional useful information not now available from
statistical tests of the model which involve only correlations.

In order to more clearly illustrate this problem, the mean trans-
formed performance data from the Chemers and Skrzypek (23) study were
plotted across the eight octants of situational favorableness, as shown
in Figure 1. As can be seen, the means within each cell generally re-
flect the correlations reported by Chemers and Skrzypek, shown at the
bottom of the figure. An exception occurs in octant 3 where the means
imply a negative correlation [as predicted by Fiedler (2)], but the re-
ported correlation is positive. Also, the rather small difference be-
tween the means in octant 5 does not seem to bear out the substantially
larger reported p. Beyond these peculiarities, it should be obvious
that a great deal more information is available. Performance generally
declines as a function of situational favorableness (reflecting the sig-
nificant main effect of group atmosphere reported in Table 5). It can
also be seen that only in octant 4 are high LPC leaders noticeably su-

* perior to low LPC leaders. In the other seven octants, high LPC leaders
are either substantially inferior to, or are approximately equal to, low
LPC leaders. Rather surprisingly, high LPC leaders do just as poorly in
very favorable circumstances (octants 1 and 2) as they do in the unfavor-
able situations.

These data demonstrate the difficulties inherent in attempting to
"engineer a situation" without first considering mean performance. In
fact, to the extent that the Chemers and Skrzypek data are replicable
and generalizable to many si-uations, the curves shown in Figure 1 have
several implications for the use of the model in "situational engineering"
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Fig. 1. Mean transformed performance data from small groups of
cadets plotted along the situational favorableness dimension (23).

(25) or in assessing the effectiveness of training and experience (26).
With respect to the latter approach, Fiedler has stated that "according
to the Contingency Model, training should increase the favorableness of
the situation and it should, therefore, increase the performance of one
type of leader but decrease the performance of the other type" [(26), p.
115]. That is, Fiedler suggests that a high LPC leader who moves from
an unfavorable situation to one of intermediate favorableness and on to
a very favorable situation will see his performance go from poor to good
and then become poor again. The low LPC leader would have the opposite
effect occur: his performance would be good in unfavorable situations,
poor in moderately favorable situations, and again good in very favor-
able situations. Notice that the high LPC curve in Figure 1 clearly
supports Fiedler's hypothesis but the low LPC curve does not. In the
case of the low LPC laders there is a fairly linear relationship,
where in unfavorable situations, performance is poor (although better
than high LPC leaders), but in moderately favorable situations, perform-
ance has improved to an intermediate level of performance (although not
as good as high LPC leaders), and in very favorable situations, perform-
ance continues to improve to a relatively high level, and much higher
than that of high LPC leaders. Thus, the low LPC performance "function"
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is not good-to-poor-to-gooJ, but poor-to-intermediate-to-good. But both
of these hypothesized functions, along with the high LPC function of
poor-to-good-to-poor, would result in the same pattern of correlations,
i.e., rnegative-to-positive-to-negative. It should be apparent at this
point that any number of performance functions could occur and still re-
flect the same correlational function. Thus, knowledge of the correspond-
ing correlations is not enough to make between-cell comparisons.

An "engineering" recommendation, based on the Chemers and Skrzypek
data, might be to "keep the troops happy" and avoid hiring high LPC man-
agers sincec they are generally a poor bet in terms of obtaining high lev-
els of group performance . As for optimizing mean performance, situations
should b- designed to correspond to octants 3 and 4 (good group atmos-
phere, with an unstructured task), since mean performance here is high
and differences in leader effectiveness as a function of LPC appear to
be small. But Shiflett and Nealey (10) obtained large performance dif-
ferences in these two octants as a function of leader LPC in interaction
with group ability. Thus, the generality of these findings must be as-
certained before clear-cut corclusions can be drawn. As a further ex-
ample of possible restrictions on the generality of these data, a recent
study by Csoka and Fiedler (27) indicated that there was little appreci-
able decline in performance across the favorableness dimension in several
military settings.

A final cominent on the Chemers and Skrzypek data is in order. The
analysis of variance did not produce any significant effect involving
leader posit-Ion power. Thus, a more parsimonious explanation of the
data would involve only three variables, not the four necessitated by
a strict interpretation of the contingency model. Nevertheless, the
present reanalyses do not in any way r.ontradict the conclusions drawn
by Chemers and Skrzypek nor do they contradict the basic assumptions or
predic'tons of the contingency model. Rather, they do suggest new in-
sights into the dynamics of the model, as well as indicating new meth-
odological and statistical approaches to extensions of the model.

ThE CONCEPT OF A SINGLE DIMENSION OF FAVORABLENESS

Fiedler's (1) Initial presentation of the contingency model had
three dichotomized dlmneions collapsed onto a single dimension which
is usually referred to as the favorableness of the group situation for
the leader. Subsequent work [e.g., (2,6,28)] has involved an attempt
to widen the definition of the dimension by assessing the "favorable-
ness" of a nunter of variables such as group ability and cultural het-
erogeneity, then assigning appropriate favorableness weights and sum-
ming them to get a single index of favorableness. Most of this weight
assessment, beyond the original three dimensions, has been done intui-
tively rather than having been guided by some formal set of postulates
or rules. This technique has presented some problems, both methodolog-
ical and theoretical, which have been discussed elsewhere (2,4,5,6).
The purpose here is not to reiterate other critiques but to suggest

13



that regardless of whether a single dimension of favorableness does or
does not exist, evidence from the model itself implies that the unidi-
mensional concept may have only limited usefulness, at least in terms of
the use of LPC as avi index of leadership style.

Earlier it was noted that the predictive ability, or the strength
of the relationship between LPC and group performance, appeared to de-
cline as favorableness decreased. This point will be expanded upon by
asserting that the connecting of correlation median-points into the now-
familiar inverted U-shaped curve directly implies that there are at least
two areas along the favorableness dimension where LPC is completely unre-
lated to group performance. These areas exist around the point where the
sign of the correlations changes, i.e., where the connecting line crosses
the horizontal zero-correlation line between cells 3 and 4, and again
near the center of cell 7. This assertion is based on the fact that r1' is a reflection of the strength of association between two variables.
When the rorrelation is zero, the association and predictability are
likewise zero. This effect is demonstrated in Figure 2. The broken
line represents the absolute value of the median correlations reported
by Fiedler [(2), p. 142]. The only difference between this figure and
Fiedler's traditional inverted U is that negative correlations have been
reflected onto the positive side of the graph. The solid line, enclosing
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the shaded area, represents the degree of association, indexed by p2 ,
which is on an equal interval scale in contrast to 0p, which is not.
Inspection of the figure shows the earlier noted decline in association
between LPC and group performance as situational favorableness declines.
The figure also shows the two areas cf zero association wherein LPC pre-
sumably is completely unrelated to gycup pc)formance. Since LPC is a key
variable in the model, these areas represent "blank spots" in the theory,
since nothing is said aboqt them in any of Fiedler's work. Whether these
are, it) fact, blank spot! depends on the validity of the unidimensional
concept of favorableness and on the appropriateness of presenting data in
this fashion. In other wo-r-s, the appearance of blank spots may be noth-
ing more than an artifact of the manner in i#hich Fiedler has chosen to
present his data. It seems rather unlikely to this author that a pattern
of the type shown in Fiqu;re 2 exists in "real life." And to the extent
that this is the case, the model itself argues against Pn attempt to or-
ganize the world along a single dimension. Whatever the case, the degree
of association between LPC and group performance, as indicated in Figure
2, is an integral part of the model as it now exists, and includes two
areas where the association is zero.

CONCLUSION

Recent attempt,- to extend and validate the contingency model [e.g.,
(2,6,28)] have aroused some concern due to the frequent use of statisti-
cally non-sign~ficant results and the increasing number of untested as-
sumptions involved in attempting to incorporate a wide variety of vari-
ables into a single dimension of favorableness. While many of these
problems have already been alluded to [e.g., (2-6,8,29,30)], few truly
constructive suggestions have been made.

It has been shown here that LVT is more effective as a predictor of
group effectiveness under some cir:,imstance than under others. Further-
more, it has been shown that LPC mt•, not be related to group effectiveness
at all under some circumstances. ir ither words, LPC is not the panacea
of small group research. What coul, e less startling! In this respect,
then, LPC seems to be like most oth*,tý variables. Recognition of this fact
not only permits research to be dir.,ted at when (and why) LPC is related
to group performance but also opens .he door to research on when (and why)
LPC is not related to group performa;,ce. Again, to be able to ask both
qjestions-requires a predetermined cr'!terion for rejecting Ho. To sug-
gest that LPC will be related to perf"'.,ance in some situations rather
than others also implies a higher order interaction between LPC and other
independent variables. The use of te .)ialysis of variance has been
strongly recommended as a means of in:.-easing statistical power and for
providing tests of both main effects at-i interactions. This, in turn,
permits a determination of when LPC 1,s ý is not related to group perform-
ance. Further, the analysis of variaie v.',,uld permit not only within-cell
comparisons of means but also across-,•.li .o,,.prisons. Measures of asso-
ciation such as w2 (7) are now readily ar: .ssitle for use with the analy-
sis of variance and shuuld easily replace 0Lq. use of r2 and p2 for the
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sar; purpose. In shorL, it is suggested that correlations have substan-
tially outlived their usefulness within the framework of testing the con-
tingency model. More powerful tools are available which provide even more
iniormati"on and with less anblquity. Recent examples of attempts to test
portions of the model using the analysis of variance include studies by
Hardy (12), which substantially support the model, Shiflett and Nealey
(10) which only partially support the model, and Graen et al (8,29)
which generally do not support the model.

The attempt to s4ueeze all independent variables onto a single di-
mension of favorabli.ess seems to be leading in a direction which, in
the long run, will be nothing more than a dead end. Explaining the
world by means of "favorableness to the leader," without clearly speci-
fying in advance the procedures for defining "favorableness," reduces
the capacity to generate meaningful research. Even if the relationships
shown in the inverted U curve are valid across that favorableness dimen-•
sion, favorableness may not even be the relevant dimension along which
the LPC-performince relationship occurs. The situational favorableness
dimension may only be co;'related with the true dimension or dimensions
along which tiat relationship occurs. The unusual curve shown in Fig-
ure 2 suggest.s that more than one dimension may be involved. Yet, these
implications cannot be tested, and potentially correlated hypotheses can-
not be partialled out as long as no well-defined set of rules exists for
determining situational favorableness. In spite of an elaborate descrip-
tion of the definitional procedures used in the past (2), the application
of these procedures is fairly difficult, especially when attempting to
handle variables which have not previously been dealt with [see, for ex-
ample, (25)]. O'Brien (3), recognizing this problem, suggested replacing
Fiedler's "situational favorableness to the leader" with the concept of
"leader influence" since leader influence can be defined mathematically
within structural role theory (31,32,33). O'Brien and his associ-tes
(34) have recently demonstrated the feasibility of this experimental ap-
proach. This transition seems appropriate since Fiedler's (2) definition
of situational favorableness incorporates the idea of the ease with which
the leader can influence the group. Actually, Fiedler has already im-
plicitly recognized the necessity of taking into consideration additional
situational factors besides favorableness. He has distinguished between
interacting, coacting, and counteracting groups (2) and, more recently
(6), he has distinguished between laboratory and field studies and be-
tween training groups and those vequiring previously learned performance.
The statistical properties and problems of the model discussed above i.rgue
that it may be useful to carry this approach further by reconsidering the
whole concept of a single dimension of favorableness.

Graen et at (4,8,29) have argued that the contingency model is not
plausible because of lack of significant supportive evidence and that
the model has lost its ability to direct research. While most of the
criticisms of Graen and his associates are generally well-founded, it
seems premature to simply reject either LPC or the model as not plausi-
ble. This seems akin to throwing out the proverbial baby with the
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proverbial bath water. Further, their assertion that the model hzs lost
the capability of directing meaningful research can be true only to the
extent that traditional research procedures designed to safeguard in-
ternal and external validity are igriia(d. A more reasonable treatment
of the model would seem to be that of recognizing and avoiding its math-
odclogical and statistical weaknesses, and then to proceed to tst, mod-
ify, and expand (or to eventually reject) the model with carefully con-

trolled experiments, not with vitriolic diatribes.
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